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Abstract  
 
The antifertility effects of the isolated compound from the seeds of Carica papaya were investigated. The aim of this research is to 
obtain the chemical structure of antifertility compound againts spermatozoa of the white rat (Rattus novergicus) from the seeds of C. 
papaya. The ethyl acetate extract (7 g) was separated  by solvent partition and a combination of column chromatography to yield a 
colorless solid isolated (26.1 mg). The chemical stucture of isolated compound was elucidated on the basis of spectroscopic 
evidences and identified as a 1,2,3,4-tetrahydropyridin-3-yl-octanoate. The isolated compound showed the significant difference of 
activity of compound compared with the control and decreased motility and viability and increased abnormality of the spermatozoa 
with 32%, 18% and 294%, respectively.  
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1. Introduction 
 
 The fractions of methanol extract from the root of C. papaya was reported to have a significant reduction in spermatozoa count of 
rat, and also there was an increase in the percentage of sperm cells1. The contraceptive efficacy and reversibility of the chloroform 
extract of the seeds of C. papaya were investigated in adult male rabbits. The effect of C. papaya seeds on sperm parameters and 
spermatogenesis are an FSH-deprivation effect2. The crude extract of bark of C. papaya (5-10 mL/kg, p.o for 4 weeks) on the 
seminiferous tubules of rats showed a complete loss of fertility attributing to decline in sperm motility and alteration in their 
morphology. The bark showed the safe and could serve as an effective male contraceptive in animal3. Lohiya et al. (1999)2 concluded  
that the methanol extract of  C. papaya seeds were safe to use as antifertility male rat4 and the isolated compound from the seeds of 
C. papaya were equally effective in terms of contraceptive efficacy, reversible, and without adverse side effects4. The chloroform 
extract of seeds of C. papaya, at a dose of 50,100 or 150 mg/kg, was orally administered to dogs exerting a significant contraceptive 
effect by reducing sperm motility and concentration5. The research revealed that C. papaya seeds as antifertility was potential in 
reducing quality of spermatozoa. However, the chemical structure of the active compound was not yet reported. As an effort to 
search for a new antifertility compounds from Indonesia plants, in this paper, we reported isolation and structural elucidation of the  
antifertility compound from the seed of C. papaya.  
 
2. Material and methods 
 
2.1  General experimental procedure 
 
 The IR spectra was obtained on FTIR Shimadzu. NMR spectra was recorded with a JEOL ECA 500 MHz spectrometer using 
TMS as an internal standard. Vacuum liquid chromatography was carried out using silica gel G60 and column liquid chromatography 
using Merck silica gel (70-230 mesh) and ODS (Fuji Sylisia), and TLC analysis was done on precoated silica gel GF254 and ODS RP-
18 F254 0.25 mm. The analysis of spermatozoa was determined using hemasitometer improved Neubauer and microscope. 
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2.2. Plant material. 
 
 Samples of the seeds of C. papaya were obtained from PT Abadi Jaya, Pasar Induk Caringin Bandung, West Java, Indonesia on 
August 2013. 
 
2.3. Animal Material. 
 
 Adult male rats (Rattus novergicus) were obtained from the Structural and Development of Animal Laboratory, Department of 
Biology, Faculty of Mathematics and Natural Sciences, Universitas Padjadjaran, Jatinangor, Sumedang, Indonesia. 
 
2.4. Extraction and Isolation. 
 
 The dried C. papaya seeds (4 kg) were soaked in methanol at room temperature and evaporated to give 387 g of concentrated 
methanol extract. The methanol extract was partitioned between H2O and EtOAc. The EtOAc fraction (6.5 g) was separated by silica 
gel G60 vacuum liquid chromatography using n-hexane-EtOAc-methanol as eluent with increasing 10% polarity to give six fraction 
(B1-6). The active fraction B5 (350 mg) was separated by column chromatography with same eluen to give fraction active B5C (40 
mg). Futhermore, fraction B5C was purified by column chromatography on ODS RP-18 F254 using H2O : MeOH, increasing 5% 
polarity, to give an active compound B5C1. 
 
2.5. Bioassay. 
 
 Samples were tested at 12.5 ng/µL on spermatozoa of R. novergicus, in vitro. Spermatozoa were collected from cauda 
epididymides. The spermatozoa suspention was prepared in 10 drops of 0.9% saline, and then diluted 100 x in 0.9% saline. A 
concentration of samples was prepared  at 12.5 ng/µL of spermatozoa suspention, and the motility, viability, and abnormality were 
analysed using hemositometer improved Neubeur and microscope. The control was analysed by the same method without samples. 
 
2.6. Isolated Compound (B5C1). 
 Isolated compound was obtained as a colorless solid. IR (KBr) Qmax (cm-1): 3701 (N-H), 1743 (C=O), 2858 and 2921 (aliphatic 
C-H), 1464 cm-1 (C=C), and  1198 (C-O). 1H-NMR (acetone-d6), 500 MHz) G ppm: 0.88 (3H, t, J=0.6Hz); 1.30, 1.32 (2H, d, J=18.8 
Hz), 1,59, 1,61 (2H, t, J=7.8 Hz), 2.05, 2.07 (2H, m), 2.31, 2.33 (2H, t, J=7.8 Hz), 3.55, 3.57 (2H, m), 3.69 (1H; m), 3.82 (1H, m), 
4.05 (1H,  dd, J=6.5, 6.5 Hz), 4.12 (1H, dd, J=4.5, 4.5 Hz), 5.35 (1H, t, J=0.6 Hz).13C-NMR (acetone-d6, 125 MHz) G ppm: 14.4, 
23.4, 25.8; 27.8, 29.8, 32.7, 34.6, 64.1, 66.2, 70.9, 130.5, 130.6, 173.9. 
3. Result and discussion 
 
      Compound B5C1 was obtained as a colorless solid.  The compound was not flourescence under UV light, indicated the absence of 
a conjugated double bond. IR spectrum (KBr) Qmax (cm-1): 3701 (N-H), 1743 (C=O), 2858 and 2921 (aliphatic C-H), 1464 cm-1 
(C=C), and 1198 (C-O). The molecular formula of isolated compound was determined as C13H23NO2 by NMR spectral data (Tabel 1), 
thus requiring three degrees of unsaturation. The 1H-NMR spectrum showed signal from secondary amine at GH 3.69, olefinic protons 
at GH [5.35 (1H, t, J=0.6 Hz) and 5.37 (1H, t, J=0.6 Hz)], one secondary methyl at GH 0.88 (3H, t, J=0.6 Hz) and aliphatic proton 
signals. In the 13C-NMR showed thirteen carbon resonances and classified by DEPT 135° experiments as one carbonyl ester at GC 
173.9, two methine sp2 at GC 130.5 and 130.6, one methyl at GC 14.4, one oxygenated methine sp3 at GC 70.9, eight methylene sp3 at δC 
23.4, 25.8, 27.8, 29.8,32.7, 34.6, 64.1 and 66.2. These functionalities were accounted for two out of the three degree of unsaturation. 
One remaining degree of unsaturation was consistent to piperidine structure6, that usually found in C. papaya species. The 13C-NMR 
showed the presence of one sp3 methyne carbon at δC 70.9, two sp2 methine carbons at respective δC 130.5 and 130.6 ppm, and one 
quaternary carbon at 173.9 ppm. In the 1H-NMR spectrum, proton signal of δH 3.69 ppm with one proton was suspected from a 
proton of the secondary amine moiety, it was supported also by a signal found in the IR spectrum at wavenumber of 3701 cm-1. In 
HMQC, it was found a correlation between proton signals of carbon and the heteroatom at δH 3.55-4.12 ppm. This correlation was 
supported by the presence of wavenumbers in the IR spectrum at 1198 cm-1 (C-O) and 1464 cm-1 (C-N). 
      The presence of double bond carbon was shown by two signals of sp2 carbon at δC 130.5 ppm (5.35, 1H, t, J=0.6 Hz) and 130.6 
ppm (5.37, 1H, t, J=0.6 Hz), which was supported by IR spectrum data at 1464 cm-1 (C=C). The HMBC correlation between 
methylene proton (H4’) at δH 2.05 ppm and methylene carbon (C5’ and C6’) at δC 130.5 and 130.6 ppm was also supported the 
presence of the double bond. The presence of two proton signals at δH 2.31 and 2.33 ppm with coupling constant of 7.8 Hz indicated 
that the two protons were vicinal protons. The signal of carbon at δC 173.9 ppm was characteristic of carbon bonded to two oxygens 
of ester, which was supported by IR spectrum wavenumber at 1743 cm-1. It was corresponded to the HMBC correlation between  
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methylene proton (H-3) at δH 2,31 and methylene carbon (C-1) at δC 173.9 ppm. Consequently, compound B5C1 was identified as a 
1,2,3,4-tetrahydropyridin-3-yl-octanoate (Figure 1). 
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Fig. 1.  Selected HMBC correlation of 1,2,3,4-tetrahydropyridin-3-yl-octanoate (isolate B5C1) 
 
The structure is similar to the monomer of carpain (Figure 2), it is a dimer compound typical in C. papaya. 
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Fig. 2. Chemical structure of Carpaine7.  
 
                 Table 1. The NMR data of compound B5C1 in acetone-d6 
Potition C 
13C-NMR 
δC (ppm) DEPT 135º 
1H-NMR δH (ppm) 
(¦, m, J=Hz) 
HMBC 
(1H → 13C) 
1 173.9 Cq - - 
2 64.1 CH2 3.55, 3.57 (2H, m) - 
3 34.6 CH2 2.31, 2.33(2H, t; 7.8) 4, 5, 1 
4 25.8 CH2 1.59, 1.59 (2H, t; 7.8) 6’, 5’ 
5 29.8 CH2 1.30, 1.32 (2H, d, 18.8) 7 
6 32.7 CH2 1.33, 1.35 (2H, d, 18.8) 5, 7 
7 23.4 CH2 1.37, 1,39 (2H, d, 18.8) 5 
8 14.4 CH3 0.88 (3H, t; 0.6) 7, 6 
NH - - 3.69 (1H, m) 6’, 2” 
2’ 66.2 CH2 
4.05 (1H, dd, 6.5, 6.5) 
- 
4.12 (1H, dd, 4.5, 4.5) 
3’ 70.9 CH 3.82 (1H, m) - 
4’ 27.8 CH2 2.05, 2.07 (2H, m) 5’, 6’ 
5’ 130.5 CH 
5.35, 5.37 (2H, t; 0.6) 
4’ 
6’ 130.6 CH 4’ 
 
The result of antifertility effect on R. novergicus spermatozoa in vitro of ethyl acetate and compound B5C1 were showed at Table 2. 
As compared to the blank, at concentration of 12.5 ng/µL, both samples decreased viability and motility, and also increased 
abnormality of sprematozoa.  
 
Table 2.  Decreasing quality of R. Novergicus sperm after treated with samples 
Samples Average (%) 
Reducing of motility Reducing of viability Increasing of 
abnormality 
Ethyl acetate fraction 47 17 294 
Compound B5C1                     32 18 294 
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Conclusion 
 
From C. papaya seeds, it was successfully isolated a compound that was identified as 1,2,3,4-tetrahydropyridin-3-yl octanoate. 
At a concentration of 12.5 ng/µL, the compound can decrease a motility, a viability, and an increased abnormality of 32%, 18%, and 
294%, resvectively. 
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